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Plates and Flanges 


that the average shearing stresses, applied along the gusset and perpendicular to 
it, were numerically equal. The derivation involved the summation of the external 
moments for the tapered and “equivalent” rectangular ribs. 

The foregoing analysis of a compound circular flange suggests bending rather 
than shear as the basic mechanism of potential structural failure. The approach 
then seems to be particularly sensitive with regard to the application of the princi¬ 
ples of fracture-safe design. 


Design Problem 33.1 


Estimate load sharing between the ribs and the main flange ring assuming the following 
dimensions for a compound flange design. 


Length of stiffening rib 
Number of ribs 
Thickness of pipe wall 
Mean radius of pipe 
Depth of rib 
Thickness of rib 
Mean radius of flange ring 
Thickness of flange ring 


L = 4 in. 

N = 16 
T = 0.375 in. 
r = 11.8 in. 
B T = 2 in. 

T r = 0.25 in. 
R= 13.5 in. 
h = 1.75 in. 


Solution 

I m = ~ = = 0.0044 in. 4 /in. 

T o 3 

In = = 0.25 X Y 2 = 0.167 in. 4 

From Eq. (33.23), 

/3L = 0.698 x 4 = 2.79 


For a relatively high value of /?L, Eq. (33.22) simplifies considerably to give 




_ 1 _ 
2 p 


1 

2 x 0.698 


0.716 


Hence, from Eq. (33.24) the load-sharing factor becomes 

0.16 x 16 x 13.5 x 0.25 x 8 
} ~ (2 + 0.375) X 1.75 3 x 0.716 ~ ‘ 

In other words, the load carried by the rib is (7.6/8.6) X (total load), or in our case, 
Mr = 0.88M C , where M c denotes the external moment corresponding to one sector of the 
flange ring. In terms of the derived equations, 


C 


1 + / 


Mr = Me 


(33.35) 



